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(57) Abstract: A modular pagewidth printhead for a digital ink jet printer having a metal chassis ( 1 ) where modules (2) are arranged 
in an overlapping configuration to preserve continuity between the printing from adjacent replaceable modules (2). The printhead 
has an ink reservoir (4), a flexible PCB (10) and busbar (1 1). The printhead chips (3) such as MEMJET on each module (2) receive 
^ print data from TAB films (6). The TAB films (6) extend from the same side of each of the MEMJET chips (3) to allow for a relatively 
^ compact printhead design. The chips (3) are configured so that predominately all of the chips (3) in the array have, at most, one end 
obscured by the end of an adjacent chip (3). The configuration includes overlapping and inclining the printheads with respect to the 
^ support beam. This reduces the amount that the TAB films (6) need to narrow or "neck" in order to avoid the obscuring adjacent end. 
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OVERLAPPING PRINTHEAD MODULE ARRAY CONFIGURATION 

Field of the Invention. 

The invention relates broadly to digital inkjet printers and in particular to digital 
5 ink jet printers configured to print the entire width of a page simultaneously. 
Co-Pending Applications. 

Various methods, systems and apparatus relating to the present invention 
are disclosed in the following co-pending applications filed by the applicant or assignee 
of the present invention on 24 May 2000: 

10 PCT/AU00/00578 PCT/AU00/00579 PCT/AUOO/00581 PCT/AUOO/00580 

PCT/AUOO/00582 PCT/AUOO/00587 PCT/AU00/00588 PCT/AU00/00589 

PCT/AUOO/00583 PCT/AU00/00593 PCT/AU00/00590 PCT/AU00/00591 

PCT/AU00/00592 PCT/AUOO/00584 PCT/AU00/00585 PCT/AU00/00586 

PCT/AUOO/00594 PCT/AU00/00595 PCT/AU00/00596 PCT/AU00/00597 

15 PCT/AU00/00598 PCT/AU00/00516 PCT/AU00/00517 PCT/AU00/00511 

The disclosures of these co-pending applications are incorporated herein by cross- 
reference. Also incorporated by cross-reference, is the disclosure of a co-filed PCT 
application, PCT/AU0 1/00217 (deriving priority from Australian Provisional Patent 
20 Application No. PQ5957). 

Background of the Invention. 

Traditionally, inkjet printers have used a printing head that traverses back and forth 
across the width of a page as it prints. Recently, it has been possible to form printheads 
25 that extend the entire width of the page so that the printhead can remain stationary as the 
page is moved past it. As pagewidth printheads do not move back and forth across the 
page, much higher printing speeds are possible. 

Pagewidth printheads are typically micro electro mechanical systems (MEMS) 
devices that are manufactured in a manner similar to silicon computer chips. In this 
30 process, the ink nozzles and ejector mechanisms are formed in a series of etching and 
deposition procedures on silicon wafers. 
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As an industry standard, the silicon wafers are produced in 6 or 8 inch diameter 
casks. Consequently only a small strip across the diameter of each wafer can be used to 
produce printing chips of sufficient width for pagewidth printing. As a large part of 
these wafers are essentially wasted, the production costs of pagewidth printhead chips 
5 are relatively high. 

The costs are further increased because the chip defect rate is also relatively high 
Faults will inevitably occur during silicon chip manufacture and some level of attrition is 
always present A single fault will render an entire pagewidth chip defective, as is the 
case with any silicon chip production. However, because the pagewidth chip is larger 
10 than regular chips, there is a higher probability that any particular pagewidth chip will be 
defective thereby raising the defect rate as a whole in comparison to regular silicon chip 
production. 

To address this, the pagewidth printhead may be formed from a series of separate 
prmthead modules. Using a number of adjacent printhead modules permits full 
15 pagewidth printing while allowing a much higher utilization of the silicon wafer This 
lowers the printhead chip defect rate because a fault will cause a relatively smaller 
pnnthead chip to be rejected rather, than a full pagewidth chip. This in turn translates to 
lower production costs. 

Each printhead chip carries an array of nozzles which have mechanical structures 
20 with sub-micron thickness. The nozzle assemblies use thermal bend actuators that can 
rapidly eject ink droplets sized in the Pico litre (x 10' 12 litre) range. 

The microscopic scale of these structures causes problems when butting a series 
of pnnthead modules end to end in order to form a pagewidth printhead. Microscopic 
irregularities on the end surfaces of each chip prevent them from perfectly abutting the 
25 . . end surface on an adjacent chip. This causes the spacing between the end nozzles of two 
adjacent printhead chips to be different from adjacent nozzles on a single printhead chip 
The gaps between adjacent printhead chips can lower the resultant print quality. 

To eliminate the gaps, some modular pagewidth printheads use two adjacent lines 
ofregularly spaced printhead modules. The lines are out of register with each other and 
30 the ends of a printhead module in one line overlaps with the ends of two adjacent 
modules in the other line. This removes the gaps from the resultant printing but also 
provides redundant nozzles in the areas of overlap. The print data to the overlapping 
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nozzles is allocated between the adjacent chips so that these areas are not printed twice 
which would otherwise have adverse affects on the print quality. 

A digital controller is connected to each qf the printhead module chips via a TAB 
(tape automated bond) film. The TAB film is substantially the same width as the chip 
5 and this causes difficulties when mounting the chips to a support structure within the 
printer. It is preferable that the TAB films for each chip extend from the same side as 
this permits a more compact and elegant printhead design. However, this arrangement 
requires the TAB films from each of the chips in one of the lines to narrow or 'neck* in 
order to fit pa$t the restriction caused by the overlapping ends of the adjacent chips in the 
10 other line. . Producing and installing TAB films that narrow down enough is complex and 
difficult. To avoid this, the TAB films can extend from one side of the chips in one line 
and from the opposite side of the chips in the other line. However, as discussed above 
this gives the overall printhead greater bulk that can complicate the paper path through 
the printer as well as hamper capping the printheads when the printer is not in use. 
15 Summary of the Invention. 

Accordingly, the present invention provides a modular printhead for a inkjet 
printer, tile modular printhead including: 

a support frame; 

a plurality of printhead modules mounted to the support frame, each module 
20 having an elongate array of ink nozzles extending substantially linearly across the width 
of the module such that there is overlap between the elongate arrays of adjacent modules 
with respect to the direction of paper movement; wherein, 

the modules are arranged such that a first side of each of the nozzle arrays faces 
toward a first side of the support frame; such that, 
25 the respective first sides of predominantly all of the nozzle arrays have at most 

one end portion obscured from the first side of the support frame by the nozzle array of 
an adjacent module. 

Preferably, the respective first sides of each of the nozzle arrays have at most one 
end portion obscured from the first side of die support frame by the nozzle array of an 
30 adjacent module. 

By inclining the printhead chips with respect to the support beam and configuring 
them to overlap with respect the to paper direction, the TAB films for each chip can 
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extend from the same side. This allows the «™th a a 

compact while avoiding the need to^Z ^ 10 ^ 

TAB films. Dam>W ° r ' neck ' * *<* all the 

ImeisnonnaJtomepaperdhection. ^ P-fexred fonn, the mounting 

Preferably, the printhead is digitally controlled m ^ * ♦ • 

<be Print data is dieted to th. 7 m ° <ta,e "Really an* all 

» portion. SdnBCtea,0t,B ^— <W-U« opposing edge „, to overIapping 

Preferably, .he printhead is a pagewidth printhead 

pagewidth pithead chip Ac^ tnead chip will be rejected rather than a large full 

v ureaa cnip. Accordingly, the production costs m m 
Bsdvct ^ ureoon costs per chip are significantly 

^^^^■noAtoprtotte,,,^,,, .,. 

indi^dnaJly »™>ve and replace defeenve modules ' ^ 10 

Brief Description of the Drawtogs. 

A tK ** Ki <™»°<*™>t of the present invention will now be daserih^ k 
,onna~™ y ^ Sa ^ 0f ^^----end to 
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Figure 2 shows an enlarged view of the junction between two adjacent printhead 
modules shown in Figure 1; 

Figure 3 schematically shows the printhead modules configured in an overlapping 
relationship with TAB films extending from both sides of the printhead chips; 
5 Figure 4 schematically shows the printhead modules configured in an overlapping 

• relationship with TAB films extending from only one side of the printhead chips such 
that every second TAB film is narrowed; . 

Figure 5a schematically shows the printhead modules configured in an overlapping 
relationship in accordance with the present invention; 
10 Figure 5b schematically shows an alternative configuration of the printhead 

. modules in an overlapping relationship in accordance with the present invention; 

Figure 5c* schematically shows another alternative configuration of the printhead 

• modules in an overlapping relationship in accordance with the present invention; 

Figure 5d schematically shows one more configuration of the printhead modules in 
15 an overlapping relationship in accordance with the present invention; 

Figure 6 schematically shows a single printhead chip in relation to the paper path; 

Figure 7 schematically shows the overlap region between two adjacent modules; 

Figure 8 is a perspective view showing the underside of a modular printhead 
according to the present invention; 
20 Figure 9 shows a rear view of the modular printhead at Figure 8; 

Figure 10 is a plan view of the modular printhead shown in Figure 8; 

Figure 11 is a front view of the modular printhead shown in Figure 8; 

Figure 12 is an underneath view of the modular printhead shown in Figure 8; 

Figure 13 is a left end view of the modular printhead shown in Figure 8; 
25 Figure 14 is a perspective view of the underside of a modular printhead with 

several of the printhead modules removed; 

Figure 15 shows an exploded perspective view of a printhead module; 

Figure 16 shows an underside view of a printhead module; 

Figure 17 shows an end view of a printhead module; and 
30 Figure 18 shows a cross-sectional view of the modular printhead shown in Figure 

8. 

Detailed Description of the Preferred Embodiment. 



30 
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Referring to Hgnra , „ 4> ^ art artangemenrs for 
pnntheads are shown Tn i *u pagewidth 

are simply abutted end to end across the nrin*. ^ } 

to the enlaxged view of Hsure TT * *°* ^ ^ *"» 

5 I of ^ 2, the rnlc nozzles are laterally spaced at a distance x alon* 

alter the nonnaJ spacmg Ween the nozz.es suoh to. to end nozzles on adjacent 
^-^yspacedbyagm^distocey. » ^ ^ to £££ 
^cannesuKinablankJineorvtndintoresulantp™,^ * * 

any gaps between to pnnfing w controDer Yno, 

*own) shares to prim data amongs, to overlapping nozzles of to ^ 
chips so to. pan. data la no. ^ ^ ^ "** ° * "»"»" *— 
exrendf™,,. pnniearw.ce. The TAB films (6) from each chip (3) 

.5 (6)K ' eVMySeCra ' d ^») as shown„Hgum4. However, wrth to M 

wh.cfic.n.phca.estopnn^deaign.andinpartic^axtopaperpafi, 

Rrf«nng to Hgures 5a to So, various suitable configurations of to oh*. . 

ensuring that the tar «i ■„ , Paper direction. This is achieved by 

ng that the TAB film side of each chip is only obscured at one end, if at all For 

musuati ve purposes, the obscured areas of the chips are shaded. 
The arrangement shown in Figure 5a nffcrc u 

oompac. printoad design as well as C0nfiSU,MiOn * — * 

> ta^^^Lo^ ^^ P ^ ,, ^»- 
.»~d. xl * a "7 r " , *--««"--». «- along which to modules (2) are 

significamlynarrowed " ** ^ '*« 

* — occms ^.sznrrrtr 

—nsoftoprinrezamreduced " 

Appfi^ - *— - ~~ — to to 

*r fcchnology, vanous aspect, of which are described in deWl in 
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the cross referenced documents. It will be appreciated that MEMJET™ is only one 
embodiment of the invention and used here for the purposes of illustration only. It is not 
to be construed as restrictive or limiting in any way on the extent of the broad inventive 
concept. 

5 A MEMJET™ printhead is composed of a number of identical printhead 

modules (2) described in greater detail below. Throughout the description and the cross 
references the array of ink ejecting nozzles on each module has been variously referred 
to as a 'printhead chip', 'chip' or 'segment'. However, from a fair reading of the whole 
' specification in the context of the cross references, the skilled artisan will readily 

10 appreciate that these integers are essentially the same. 

A MEMJET™ printhead is a drop-on-demand 1600 dpi inkjet printer that 
• produces bi-level dots in up to 6 colors to produce a printed page of a particular width. 
Since the printhead prints dots at 1600 dpi, each dot is approximately 22.5|xm in 
diameter, and the dots are spaced 15. 875jxm apart Because the printing is bi-level, the 
«■ 5 15 input image is typically dithered or error-diffused for best results. 

Typically a MEMJET™ printhead for a particular application is page- 
. . width. This enables the printhead to be stationary and allows the paper to move past the 
printhead. Figure 8 illustrates a typical configuration. 21mm printhead modules are 
placed together after manufacture to produce a printhead of the desired length (for 
20 example 15 modules can be combined to form a 12-inch printhead), with overlap as 
. desired to allow for smooth transitions between modules. The modules are joined 
together by being placed on an angle such that the printhead chips (3) overlap each other, 
as shown in Figure 5. The exact angle will depend on the width of the MEMJET™ 
module and the amount of overlap desired, but the vertical height is in the order of 1mm, 
25 which equates to 64 dot lines at 1600 dpi. 

Each chip has two rows of nozzles for each color, an odd row and an even 
row. If both rows of cyan nozzles were to fire simultaneously, the ink fired would end 
up on different physical lines of the paper the odd dots would end up on one line, and 
the even dots would end up on another. Likewise, the dots printed by the magenta 
30 nozzles would end up on a completely different set of two dot lines. The physical 
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position on the page as the paper passes under the printhead. 

Tie distance between tworows of «he samecoloris 32pm, or2 do. rows 

"^oroneco.or.ado.Uneareteda.n.neT , .hen nozzfea for the con^Lg 



relationships b«ween corresponding nozzles tan difieten, row8 by ^ g 



10 variables: 



two 



15 



Eh = distance between the 
D 2 = distance between two 



same row of nozzles between two colors = 8 



1 rows °f the same color in dot-lines = 2 
saythatffmedT^" 

say that rf the dot row of nozzles is row L, then row 1 of color C is dot-line: 
L-(C-1)D, 

and row 2 of color C is dot-line: 
L-(C-ip 1 -D 2 

• inTablel f ^ rclatiODShiP ^ "** ** * *~ °^ven dot position 
Table 1. Relationship between different rows of nozzles 



Color 


Sense 


dot line 


when | 
D 2 =2,D 3 =8 


0 

(fixative) 


even nozzle 




L 


■ 


odd nozzle 


L^ 2 " 


L-2 
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1 

(black) 


even nozzle 




L-8 




odd nozzle 


L - Di - D2 


L- 10 


2 

f vellow^ 


even nozzle 


L-2D! 


L-16 




odd nozzle 




L- 18 


3 


even nozzle 


L-3Di 


L-24 






L - 3Di - D<> 


L- 26 


4 


even nozzle 


L-4D! 


L-32 




odd nozzle 


L-4D1-D2 


L-34 


5 

(infrared) 


even nozzle 


L-5D! 


L-40 




odd nozzle 


L-5Di -D 2 


L-42 



Each of the colored inks used in a printhead has different characteristics 
in terms of viscosity, heat profile etc. Firing pulses are therefore generated independently 
for each color. 

5 In addition, although coated paper may be used for printing, fixative is 

required for high speed printing applications on plain paper. When fixative is used it 
should be printed before any of the other inks are printed to that dot position. In most 
cases, the fixative plane represents an OR of the data for that dot position, although it 
does depend on the ink characteristics. Printing fixative first also preconditions the paper 

10 so that the subsequent drops will spread to the right size. 

Figure 6 shows more detail of a single printhead chip (3) in the module 
array, considering only a single row of nozzles for a single color plane. Each of the 
printhead chips (3) can be configured to produce dots for multiple sets of lines. The 
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for line n, the next d nozzles produce dots for line n -l, and 



10 

dots 



so on. 



Tta — to ^ (2) ^ ]0 ^ on each of 64 so* of W H I ^ 
dothne was too L, then the last dotline would bo dotline LB. 

As can be seen by the placement of adjacent modules (2) in Figure 7 the 

cordon ^-„esmeacbmc,me S p^ d o tsf o r d Ks i M rJ H !; 
0 ^honzon^shiftod-rheh^ ^^^^^J"^ 



a**. . *^ e ^ 21mmPlta * MdCMp(3)sIratSl600d P i «-^<>o«sover 
^^^^^^^^ 

prm^eadohipsaXasshowumHguren. Given a particular ovedap distance euch 

area. a. ,ead-ou« ofone chip (3) corresponds to the lead-in of me next Ht. con**, 
^ rf ;^PC3)i.m« <l ream«h«n„ 0 ^ ataI1H ^ llflIl ^ the 

Note fta, me tead-ou. area of chip S corresponds to the lead-in atea of chip S + l. 

^P^S^fcrmeprmu^caremustbeta^ 

rit," — to J-J 
oTJT °° «* - P*. i. overlap ateas. lhaead.me 

regton wnUe removmg the da* from me correspond** nozz.es m chip S+1 , md JL 
allocated to nozzles in chip S+l. 

orinth^ a "^^^a* ™s,be made when wiring np a 

prnuhead. As the wtdth of me prtnmead increase, me number of modules (2) inl^ 
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(C of them), as well as SrClk and other connections for loading and printing. 

When the number of chips is small it is reasonable to load all the chips (3) 
simultaneously by using a common SrClk line and placing C bits of data on each of the 
Dn inputs for the chips. In a 4-chip 4 color printer, the total number of bits to transfer to 
5 the printhead in a single SrClk pulse is 16. However for a Netpage (see cross references) 
enabled (C=6) 12-inch printer, S=15, and it is unreasonable to have 90 data lines running 
from the print data generator to the printhead. 

Instead, it is convenient to group a number of chip (3) together for loading 
purposes. Each group of chips (3) is small enough to be loaded simultaneously, and 
share a SrClk. For example, a 12-inch printhead can have 2 chip groups, each chip group 
containing 8 chips (3). 48 Dn lines can be shared for both groups, with 2 SrClk lines, 
one per chip group. 

As the number of chip groups increases, the time taken to load the 
printhead increases. When there is only one group, 1280 load pulses are required (each 
pulse transfers C data bits). When there are G groups, 1280G load pulses are required. 
The connection between the data generator and the printhead is at most 80 MHz. 

If G is the number of chip groups, and L is the largest number of chips in 
a group, the printhead requires LC Dn lines and G SrClk lines. Regardless of G, only a 
single LSyncL line is required - it can be shared across all chips. 



20 



Since L chips in each chip group are loaded with a single SrClk pulse, any 
printing process must produce the data in the correct sequence for the printhead. As an 
example, when G=2 and L=4, the first SrClkO pulse will transfer the Dn bits for the next 
print cycle's dot 0, 1280, 2560 and 3840. The first SrClkl pulse will transfer the Dn bits 
for the next print cycle's dot 5120, 6400, 7680, and 8960. The second SrClkO pulse will 
25 transfer the Dn bits for the next print cycle's dot 1, 1281, 2561, and 3841. The second 
SrClkl pulse will transfer the Dn bits for the next print cycle's dot 5121, 6401, 768 1 and 
8961. 



After 1280G SrClk pulses (1280 to each of SrClkO and SrClkl), the entire 
been loaded into the printhead, and the common LSyncL pulse can be given at 
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^^ tedabove . a «^tea gi vencl 1 ip(3)do I1 o t aII P ri at o Ut 
« to same toe . Witon each clortbere « rfnozdes on . ^ ^ ^ 

oven nozzles of the gtonp sepanded by P2 dot-toes. Tnere are Dj toes Wee, 
c^ndingnozzles of dUferentcotas (D, and I* parent are furfcer described in 
Sechon ^^^^mt^^^^^^^ 

trensfened to chip „ of a printhead during the a number of pulses of the shared SrOk 
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Table 2. Order of dots transferred to chip S to a modular 



printhead 



[pulse 


Dot 


eolorO line 


colorl line 


colorC line 




1280S 1 


NT 


N-Di z 


N-CD l 




1280S+1 


N-D 2 3 


N-D,-D 2 




2 • 


1280S+2 


NT 


N-Di 


NT-CD, 


3' 


1280S+3 


N-D2 


N-D1-D2 


N-CD,-D 2 


2d 4 ' 


1280S+2d 


N-l 


Nr-D!-1 


N-CD,-1 


2d+l 


1 


N-D 2 -l 




^-CDi-Dz-l 



And so on for all 1280 SrOk pulses to the particular chip group. 
With regards to printing, we print 10C nozzles from each chip in the 

printing mode. 



1 

2 

a 

4 



S = chip number 

D, - number of lines between the nozz.es of one cotor and the next (Hkeiy . 7 _ 10) 
0,-number of Hnes between ^ws of nozz.es of the same cotor (flke^y = 2) 
d = number of nozzles printed on the same line by a given ohfp 
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While it is certainly possible to wire up chips in any way, this document 
only considers the situation where all chips fire simultaneously. This is because the low- 
speed printing mode allows low-power printing for small printheads (e. g . 2-inch and 4- 
inch), and the controller chip design assumes there is sufficient power available for the 
large print sizes (such as 8-1 8 inches). It is a simple matter to alter the connections in 
the printhead to allow grouping of firing should a particular application reouire it 

When all chips are fired at the same time IOCS nozzles are fired in the 
low-speed printing mode and 80CS nozzles are fired in the high-speed printing mode. 

A chip produces an analog line of feedback used to adjust the profile of 
the firing pulses. Since multiple chips are collected together into a printhead, itis 
effective to share the feedback lines as a tri-state bus, with only one of the chips placing 
the feedback information on the feedback lines at a time. 
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The printhead is constructed from a number of chips as described in the 
previous sections. It assumes that for data loading purposes, the chips have been grouped 
into G chip groups, with L chips in the largest chip group. It assumes there are C colors 
m Printhead - 11 358,111168 mat Sting mechanism for the printhead is that all chips 
fire simultaneously, and only one chip at a time places feedback information on a 
common tri-state bus. Assuming all these things, Table 3 lists the external connections 
that are available from a printhead: 
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Table 3. Printhead connections 



name 


#pins 


description ' ~ 


Dn 


CL 


Inputs to C shift registers of chips 0 to L-l 


SrClk 


G 


A pulse on SrClk[N] (ShiftRegisterClock N) 
loads the current values from Dn lines into 
the L chips in chip group N. 


LSyncL 


1 


A pulse on LSyncL performs the parallel 
transfer from the shift registers to the internal 
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J 




DSTozzleEnable bits and starts the printing of a 
Dine for all chips. 


hclk 


1 


Phase Locked Loop clock for generation of 
pming signals in printhead 


pceset 
Io/-tt 


1 


Control reset 




1 


{serial clock for control 


EDA ~ 




[serial data for control 


(Sense 




p^nalog sense output 


Gnd 




Analog sense ground 


1 ' 
1 

j 


Many, 
depending 
cmthe 
lumber of 
colors 


Negative actuator supply 






Positive actuator supply 






sfegative logic supply 


(Vdd 




Positive logic supply 



Referring to Figures 8 to 18, the modular printhead has a metal chassis (1) which is 
fixedly mounted within a digital inkjet printer (not shown). Snap-locked to the metal 
chasm (1) are a plurality of replaceable printhead modules (2). The modules (2) are 
sealed units with four separate ink channels that feed a printhead chip (3). As best seen 
m figure 7, each printhead module (2) is plugged into a reservoir moulding (4) that 
supplies ink to the integrally moulded funnels (5). 

The ink reservoir (4) may itself be a modular component so the entire modular 
pnnthead is not necessarily limited to the width of a page but may extend to any 
arbitrarily chosen width. 

Referring to Figures 15 to 18, the printhead modules (2) each comprise a printhead 
chip (3) bonded to a TAB film (6) accommodated and supported by a micro moulding 
(7). This is, in turn, adapted to mate with a cover moulding (8). The printhead chip (3) 
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is a MEMS (micro electro mechanical System) device. Typically, MEMJET™ chips 
print cyan, magenta, yellow and black (CMYK) ink. This provides color printing at an 
image resolution of 1600 dots per inch (DPI) which is the accepted standard for 
photographic image quality. 

5 If there is a defect in the chip it usually appears as a line or void in the printing. If 

the printhead were to be formed from a single chip then the entire printhead would need 
replacement By modularising the printheads there is less probability that any particular 
printhead module will be defective. It will be appreciated that the replacement of single 
printhead modules and the greater utilisation of silicon wafers provide a significant 
10 saving in production and operating costs. 

The TAB film (6) has a slot to accommodate the MEMJET™ chip (3) and gold 
plated contact pads (9) that connect with the flex PCB (flexible printed circuit board) 

(10) and busbar (11) to get data and power respectively to the printhead. The busbars 

(11) are thin fingers of metal strip separated by an insulating strip. The busbar sub- 
15 assembly (1 1) is mounted on the underside of the side wall ink reservoir (4). 

The flex PCB (10) is mounted to the angled side wall of the reservoir (4). It wraps 
beneath the side wall of the reservoir (4) and up the external surface carrying data to the 
MEMJET™ modules (2) via a 62 pin header (12). Side wall of the ink reservoir (4) is 
angled to correspond with the side of the cover moulding (8) so that when the printhead 
20 module (2) is snap-locked in place, the contacts (9) wipe against the corresponding 
contacts on the flex PCB to promote a reliable electrical connection. The angle also 
assists the easy removal of the modules (2). The flex PCB (11 ) is "sprung" by the 
action of a foam backing (13) mounted between the wall and the underside of the contact 



area. 



25 



Rib details on the underside of the micro moulding (7) provide support for the 
TAB film (6) when they are bonded together. The TAB film (6) forms the underside 
wall of the printhead module (2) as there is enough structural integrity between the pitch 
of the ribs to support a flexible film. The edges of the TAB film (6) are sealed on the 
underside of the walls of the cover moulding (8). The chip (3) is bonded onto 100 
30 micron wide ribs that run the length of the micro moulding (7) providing the final ink 
feed into the MEMJET™ print nozzles. 



WO 01/64444 

PCT/AU01/00216 



16 



ft. pnnftead (2) fom a ^ a 

provide a pnnting width of 20.33 mm. 
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Four snap-lock barbs (15) mate with the outer surface of the hti (4) 
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15 The modular design conveniently allows the MEMJET™ printhead modules (2) to 

be removably snap-locked onto the ink reservoir (4) Accu^ r 
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CLAIMS:- 

1. A modular printhead for a inkjet printer, the modular printhead including: 
a support frame; 

a plurality of printhead modules mounted to the support frame, each module 
5 having an elongate array of ink nozzles extending substantially linearly across the width 
of the module such that there is overlap between the elongate arrays of adjacent modules 
with respect to the direction of paper movement; wherein, 

the modules are arranged such that a first side of each of the nozzle arrays faces 
toward a first side of the support frame; such that, 
10 the respective first sides of predominantly all of the nozzle arrays have at most 

one end portion obscured from the first side of the support frame by the nozzle array of 
an adjacent module. 

2. A modular printhead according to claim 1 wherein the respective first sides of each 
of the nozzle arrays have at most one end portion obscured from the first side of the 

15 support frame by the nozzle array of an adjacent module. 

3. , A modular printhead according to claim 2 wherein the modules are mounted to the 
support frame along a substantially straight mounting line such that each of the elongate 
arrays extends in a direction inclined to the mounting line of the modules. 

4. A modular printhead according to claim 3 wherein the mounting line is normal to 
20 the paper direction. 

5. A modular printhead according to claim 4 wherein the printhead is digitally 
controlled such that print data sent to the overlapping portions of adjacent modules is 
shared between the ink nozzles of the adjacent modules to avoid double printing of the 
same data. 

25 6. A modular printhead according to claim 5 wherein the digital controller starts to 
place print data with the nozzles in an adjacent module at the one edge of the 
overlapping portion, and ramps up the data directed to the nozzles of the adjacent 
module stochastically until all the print data is directed to the adjacent module at the 
opposing edge of the overlapping portion. 

30 7. A modular printhead according to claim 1 wherein the printhead is a pagewidth 
printhead. 
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FIG. 15 
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FIG. 16 
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